We tested the hypotheses that prior injury to the facial motor nucleus (FMN) would elicit a more robust T cell response in the opposite FMN when the contralateral facial nerve was injured later in life, and that this would result in improved neuroregeneration. Measures of T cell, neuronal and microglial status were compared in sensitized mice (right facial nerve transection followed by contralateral facial nerve transection 9.5 weeks later) and naïve mice (sham surgery of the right facial nerve followed by contralateral facial nerve transection 9.5 weeks later) following axotomy of the contralateral facial nerve. At day 14 post-axotomy, sensitized mice exhibited nearly a two-fold increase in T cells in the FMN compared to naïve mice. There were no differences between the groups in levels of dead neurons and NeuN expression by surviving motor neurons at day 14, or motor neuron survival and cell area at day 49 post-axotomy. Measures of microglial responsiveness did not differ between the groups. Further study is needed to delineate the role of endogenous T cell memory in neuronal injury and regeneration.
Introduction
Much research has examined the role of T lymphocytes in the neuropathogenesis of clinical disease states of the central nervous system (CNS) such as multiple sclerosis and infection. By contrast, more recent data from experimental studies in animals have found that T cells may also assist glial cells in protecting neurons in the brain (Byram et al., 2004; Raivich et al., 1998; Schwartz, 2003) Fundamental neuroimmunological processes that initiate and modulate leuokocyte trafficking across an intact blood-brain-barrier (BBB) are not well understood, and greater understanding of these processes could identify factors that determine whether T cells entering the CNS have neuropathological or neuroprotective effects. Under normal physiological conditions, very small numbers of T cells are found in the brain where they appear to continuously cycle in and out as part of a migratory pathway through nonlymphoid organs (Cose et al., 2006; Hickey, 1991 Hickey, , 1999 .
A unique and important characteristic of T lymphocytes is their ability to acquire memory and have a more robust response (e.g., increased proliferation and effector function) upon re-exposure to a previously encountered antigen (Rogers et al., 2000) . It was unknown whether the immune system of immunologically unmanipulated mice could be sensitized to neuronal injury in the brain and exhibit memory when the same type of neuronal injury is encountered later in life. Thus, in the present study we sought to test this hypothesis using the well-characterized facial nerve axotomy model of neuroregeneration. Raivich et al. (1998) have shown that facial nerve axotomy in mice induces T lymphocytes to cross an intact BBB and home to the neuronal cell bodies in the facial motor nucleus (FMN) of the transected peripheral nerve. T cells enter the injured FMN one to four days post-axotomy and levels peak at day 14, the time when
